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(57) ABSTRACT

There is provided a monitoring apparatus which acquires
evaluation results of evaluation which is performed on each of
a plurality of monitoring targets with first and second indica-
tions, and divides a region (plot region) including data plotted
on a graph of which one axis is set as the first indication and
the other axis is set as the second indication, into a plurality of
subregions, and calculates the number of the monitoring tar-
gets which are positioned in each of the plurality of subre-
gions when each of the plurality of monitoring targets is
plotted in the plot region on the basis of the evaluation results.
In addition, the monitoring apparatus displays the graph hav-
ing X and Y axes, and identifiably displays at least one of the
plurality of subregions on the plot region so as to display
information, which indicates the number of the monitoring
targets positioned in the subregion, on the identifiably dis-
played subregion.

12 Claims, 20 Drawing Sheets
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MONITORING APPARATUS, MONITORING
METHOD, AND NON-TRANSITORY
STORAGE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a national stage application of Interna-
tional Application No. PCT/JP2012/005357 entitled “Moni-
toring Device, Monitoring Method and Program,” filed on
Aug. 27, 2012, which claims the benefit of the priority of
Japanese Patent Application No. 2011-192649, filed on Sep.
5, 2011, the disclosures of each of which are hereby incorpo-
rated by reference in their entirety.

TECHNICAL FIELD

The present invention relates to a monitoring apparatus, a
monitoring method, and a program.

BACKGROUND ART

Recently, there are provided IT devices such as a server, a
storage, and a network device and various methods for moni-
toring conditions (an activation condition and the like) of
various services (hereinafter, referred to as “IT services™)
implemented by using the IT devices.

For example, the following method can be exemplified. A
system for monitoring (hereinafter, referred to as a “monitor-
ing system”) acquires information (a monitoring message and
the like) indicating conditions of monitoring targets (IT ser-
vices, IT devices, and the like) in real time, and outputs the
information through a display or the like. In addition, there is
a method of monitoring the information by a monitoring
operator. In addition, the information, which indicates the
monitoring target conditions, includes information which
indicates that a failure occurs in the monitoring target, and test
results of various test items (a response time period, a CPU
usage rate, and the like) performed with predetermined time
intervals in order to confirm the activation condition of the
monitoring target.

Patent Document 1 discloses a method of performing auto-
matic identification data processing. The method includes:
storing a plurality of tag identifications; storing a plurality of
positions such that each tag identification is associated with at
least one position; storing information having a plurality of
attributes such that each tag identification is associated with
one or a plurality of attributes; creating a hierarchy on the
basis of at least one of the attributes or at least one of the
positions which are associated with the plurality of tag iden-
tifications; and displaying at least some positions and at least
some information pieces, which are associated with the
respective tag identifications, in the form of boxes corre-
sponding to the hierarchy. Further, Patent Document 1 dis-
closes amethod of hierarchically visualizing data in the struc-
ture having the form of boxes known as a tree map.

RELATED DOCUMENT
Patent Document

[Patent Document 1] Japanese Unexamined Patent Publi-
cation No. 2007-122688

DISCLOSURE OF THE INVENTION

The present inventors found the following problem.

In some cases, a monitoring operator may concurrently
monitor a plurality of monitoring targets. As described above,
in the case of means for providing a monitoring message to
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2

the monitoring operator in real time, the monitoring operator
is able to detect occurrence of a trouble in the plurality of
monitoring targets or detailed contents thereof. However, it is
difficult for the monitoring operator to detect a situation of the
entirety of the plurality of monitoring targets. For example,
the monitoring operator is unable to detect a whole image
which shows that, among the plurality of monitoring targets,
some have good conditions and some have bad conditions.
The trouble becomes more severe as the number of the moni-
toring targets to be concurrently monitored increases.

Accordingly, an object of the present invention is to pro-
vide means for assisting a monitoring operator, who concur-
rently monitors the plurality of monitoring targets, to detect
the situation of the entirety of the plurality of monitoring
targets.

According to an aspect of the present invention, there is
provided a monitoring apparatus including: an evaluation
result acquisition unit that acquires evaluation results of
evaluation which is performed on each of a plurality of moni-
toring targets with first and second indications; a total-num-
ber-per-subregion calculation unit that divides a plot region,
which is a region of data plotted on a graph of which one axis
is set as the first indication and the other axis is set as the
second indication, into a plurality of subregions, and calcu-
lates the number of the monitoring targets which are posi-
tioned in each of the plurality of subregions when each of the
plurality of monitoring targets is plotted in the plot region on
the basis of the evaluation results; and a display unit that
displays the graph and identifiably displays at least one of the
plurality of subregions on the plot region so as to display
information, which indicates the number of the monitoring
targets positioned in the subregion, on the identifiably dis-
played subregion.

Further, according to another aspect of the present inven-
tion, there is provided a program for causing a computer to
function as: evaluation result acquisition unit that acquires
evaluation results of evaluation which is performed on each of
a plurality of monitoring targets with first and second indica-
tions; total-number-per-subregion calculation unit that
divides a plot region, which is a region of data plotted on a
graph of which one axis is set as the first indication and the
other axis is set as the second indication, into a plurality of
subregions, and calculates the number of the monitoring tar-
gets which are positioned in each of the plurality of subre-
gions when each of the plurality of monitoring targets is
plotted in the plot region on the basis of the evaluation results;
and display unit that displays the graph and identifiably dis-
plays at least one of the plurality of subregions on the plot
region so as to display information, which indicates the num-
ber of the monitoring targets positioned in the subregion, on
the identifiably displayed subregion.

Further, according to still another aspect of the present
invention, there is provided a monitoring method which is
executed by a computer, the monitoring method including: an
evaluation result acquisition step of acquiring evaluation
results of evaluation which is performed on each of a plurality
of monitoring targets with first and second indications; a
total-number-per-subregion calculation step of dividing a
plot region, which is a region of data plotted on a graph of
which one axis is set as the first indication and the other axis
is set as the second indication, into a plurality of subregions,
and calculating the number of the monitoring targets which
are positioned in each of the plurality of subregions when
each of the plurality of monitoring targets is plotted in the plot
region on the basis of the evaluation results; and a display step
of displaying the graph and identifiably displaying at least
one of the plurality of subregions on the plot region so as to
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display information, which indicates the number of the moni-
toring targets positioned in the subregion, on the identifiably
displayed subregion.

In this case, a monitoring operator, who concurrently
monitors the plurality of monitoring targets, is able to detect
the situation of the entirety of the plurality of monitoring
targets.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned object, and the other objects, the
characteristics, and the advantage are further described in
detail with reference to preferred embodiments to be
described later and the following accompanying drawings.

FIG. 1 is a diagram illustrating an example in which a plot
region is divided into a plurality of subregions.

FIG. 2 is an example of display realized by a display unit of
the present embodiment.

FIG. 3 is an example of a functional block diagram of a
monitoring apparatus according to the present embodiment.

FIG. 4 is an example of a functional block diagram of an
evaluation result acquisition unit of the present embodiment.

FIG. 5 is an example of data which is held by the monitor-
ing apparatus according to the present embodiment.

FIG. 6 is an example of data which is held by the monitor-
ing apparatus according to the present embodiment.

FIG. 7 is a diagram illustrating a conversion rule of the
present embodiment.

FIG. 8 is an example of data which is held by the monitor-
ing apparatus according to the present embodiment.

FIG. 9 is an example of data which is held by the monitor-
ing apparatus according to the present embodiment.

FIG. 10 is an example of data which is held by the moni-
toring apparatus according to the present embodiment.

FIG. 11 is an example of data which is held by the moni-
toring apparatus according to the present embodiment.

FIG. 12 is an example of display realized by the display
unit of the present embodiment.

FIG. 13 is an example of display realized by the display
unit of the present embodiment.

FIG. 14 is an example of display realized by the display
unit of the present embodiment.

FIG. 15 is a flowchart illustrating an example of a process-
ing flow of a monitoring method according to the present
embodiment.

FIG. 16 is an example of a functional block diagram of a
monitoring apparatus according to the present embodiment.

FIG. 17 is an example of data which is held by the moni-
toring apparatus according to the present embodiment.

FIG. 18 is an example of display realized by the display
unit of the present embodiment.

FIG. 19 is an example of display realized by the display
unit of the present embodiment.

FIG. 20 is an example of display realized by the display
unit of the present embodiment.

DESCRIPTION OF EMBODIMENTS

Hereinafter, an embodiment of the present invention will
be described with reference to drawings.

An apparatus according to the present embodiment is
implemented by arbitrary combination of hardware and soft-
ware mainly including: a CPU of an arbitrary computer; a
memory; a program (including not only a program, which is
stored in advance in a memory since when the apparatus is
shipped, but also programs downloaded from a server on the
Internet and a storage medium such as a CD) loaded on the
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memory; a storage unit such as a hard disk storing the pro-
gram; and an interface for network connection. In addition, it
should be understood by those who skilled in the art that
various modification examples of the implementation method
and the apparatus may be made.

Further, the functional block diagrams used to describe the
present embodiment are not configurations of hardware units
but show blocks of functional units. In the descriptions of the
drawings, each apparatus is implemented by a single device,
but the implementation means is not limited to this. That is,
the implementation means may be formed of physically
divided components or logically divided components.

First Embodiment

First, a brief overview of the present embodiment will be
described.

A monitoring apparatus according to the present embodi-
ment acquires evaluation results of evaluation which is per-
formed on each of a plurality of monitoring targets with first
and second indications. For example, the monitoring appara-
tus acquires test results of a plurality of test items (a response
time period, a CPU usage rate, a service activity, and the like)
which are applied to each of the plurality of monitoring tar-
gets. In addition, the monitoring apparatus may evaluate
“customer satisfaction (first indication)” indicating a service
quality, which can be felt by a customer at the current time,
and “safety (second indication)” indicating a risk, which has
no effect or almost no effect on the customer at the current
time but has an adverse effect on the service quality in the
future, on the basis of the acquired test results. The evaluation
result can be set as, for example, a result of evaluation on a
100-point scale.

Thereafter, the monitoring apparatus assumes that a region
(plot region) including data plotted on a graph is divided into
a plurality of subregions (refer to FIG. 1) in accordance with
apredetermined rule. In the graph, one axis (for example, the
X axis) is set as the first indication, and the other axis (for
example, the y axis) is set as the second indication. In the case
of the example of FIG. 1, the plot region is equally divided
into 100 subregions arranged in a matrix of 10 vertical lines
and 10 horizontal lines. In addition, the monitoring apparatus
calculates the number of the monitoring targets which are
positioned in each of subregions when each of the plurality of
monitoring targets is plotted in the plot region on the basis of
the evaluation results of first and second indications of each
monitoring target.

Subsequently, the monitoring apparatus provides the graph
shown in FIG. 2 to a monitoring operator on the basis of the
calculation results. In the graph shown in FIG. 2, the first
indication is indicated by the x axis, and the second indication
is indicated by the y axis. In the plot region in the graph, 20
subregions are identifiably displayed. Then, the number of
monitoring targets positioned in each subregion is displayed
on each of the 20 subregions which are identifiably displayed.

According to the present embodiment, the monitoring
operator, who concurrently monitors the plurality of moni-
toring targets, is able to easily detect a situation of the entirety
of the plurality of monitoring targets by viewing the graph
shown in FIG. 2.

Hereinafter, a specific configuration of the monitoring
apparatus according to the present embodiment will be
described. FIG. 3 is an example of a functional block diagram
of'a monitoring apparatus 1 according to the present embodi-
ment.

As shown in FIG. 3, the monitoring apparatus 1 according
to the present embodiment has an evaluation result acquisi-
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tion unit 10, a total-number-per-subregion calculation unit
20, a change-per-subregion calculation unit 30, and a display
unit 40.

The evaluation result acquisition unit 10 acquires evalua-
tion results of evaluation which is performed on each of the
plurality of monitoring targets with the first and second indi-
cations. The “monitoring targets” correspond to IT devices
and systems such as a server, a storage, and a network device,
various IT services implemented by using such IT devices
and systems, and the like. Each of the plurality of monitoring
targets is periodically or intermittently evaluated with the first
and second indications. The evaluation result acquisition unit
10 may acquire such a plurality of time-series evaluation
results.

In addition, it can be considered that each of the first and
second indications can be set as any indication. For example,
the indications may be set as “customer satisfaction (first
indication)” indicating a service quality, which can be felt by
a customer at the current time, and “safety (second indica-
tion)” indicating a risk, which has no effect or almost no effect
on the customer at the current time but has an adverse effect
on the service quality in the future.

The evaluations of the indications may be performed on the
basis of, for example, test results of the plurality of test items
which are applied to each of the plurality of monitoring tar-
gets. The “test items” correspond to all the items for moni-
toring activation conditions of the monitoring targets. For
example, the test items may be a service response time period,
a CPU usage rate, a redundant configuration security for
testing a redundant configuration state, an individual device
activity for testing an activity of each IT device, a service
activity for testing an activity of each service, a network
bandwidth capacity for testing a network performance for
accessing the service, a correlation destructivity for testing a
failure risk or normality of an infrastructure constituting the
service, a resource capacity for testing an infrastructure
capacity for maintaining the service quality, and the like.
Which test item’s test is performed on each monitoring target
is a design factor.

The evaluation results of the first indication and the second
indication may be represented by, for example, a 100-point
scale, a 50-point scale, or the like, may be represented by 5
grades of A to E, or may be represented in another method.

In the present embodiment, the evaluation result acquisi-
tion unit 10 evaluates the “customer satisfaction (first indica-
tion)” and the “safety (second indication)” on a 100-point
scale, on the basis of the test results of the plurality of test
items which are applied to each of the plurality of monitoring
targets. In order to implement such a configuration, the evalu-
ation result acquisition unit 10 may have, as shown in FIG. 4,
atest result acquisition unit 11, a conversion rule holding unit
12, a conversion unit 13, a group evaluation unit 14, and a
result acquisition unit 15.

The test result acquisition unit 11 acquires the test results of
the plurality of test items which are applied to each of the
plurality of monitoring targets. The tests of the plurality of
test items are periodically or intermittently performed. The
test result acquisition unit 11 acquires the test results in real
time when the tests of the test items are performed. The
configuration of the test result acquisition unit 11 can be
realized by conventional technique, and thus the description
thereof will not be repeated herein.

The conversion rule holding unit 12 holds a conversion rule
by which the respective test results of the plurality of test
items are converted into conversion values represented on the
same scale (100-point scale, 50-point scale, 5-grade evalua-
tion, or the like). The scale of the conversion values is set to be
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6

the same as that of the evaluation results of the first indication
and second indication, and is set herein as the 100-point scale.

Itshould be noted that “represented on the same scale” also
means that respective predetermined levels (for example,
alert levels) of the plurality of test items are set as the same
conversion value (a reference value). In addition, the “prede-
termined level” may be a level other than the alert level. For
example, the predetermined level may be a level at which it is
necessary for the monitoring operator to report the test results
of the respective test items to a predetermined user (supervi-
sor). Hereinafter, it is assumed that the predetermined level is
the alert level.

For example, when the response time period of the first
monitoring target is longer than one second, it may be neces-
sary to generate an alert. In this case, the monitoring appara-
tus holds the conversion rule which is used to calculate a
reference value (for example, 80 points) from the response
time period of “one second”. Further, when the redundant
configuration of the first monitoring target is inferior to the
“n-multiplexing (current system)”, it may be necessary to
generate an alert. In this case, the monitoring apparatus holds
the conversion rule by which the reference value (for
example, 80 points) is calculated from the redundant configu-
ration of the “n-multiplexing (current system)”.

In addition, among the plurality of test items, at least one
common test item, which is applied to the plurality of moni-
toring targets, is present. The conversion rule holding unit 12
is able to hold a plurality of conversion rules which includes
at least one conversion rule of the common test item. For
example, the test item “response time period” is a common
test item which is applied to both of the first and second
monitoring targets. In such a case, the conversion rule holding
unit 12 is able to hold the conversion rule, by which the
response time period is converted into a conversion value, for
each of'the first and second monitoring targets. It is apparent
that the respective contents of the conversion rules may be
different. With such a configuration, even when the respective
alert levels of the first and second monitoring targets are
different, the conversion rule holding unit 12 is able to hold
the plurality of conversion rules respectively corresponding
thereto.

Here, FIG. 5 shows an example of the conversion rules held
by the conversion rule holding unit 12. In the data shown in
FIG. 5, conversion rule IDs and the conversion rules are
written in association with the respective test items. The
response time period, which is the common test item, is
written in association with the plurality of conversion rules.

In addition, when holding the plurality of conversion rules
for converting the test result of the common test item, the
conversion rule holding unit 12 holds information (conver-
sion rule-monitoring target association information) that any
one of the conversion rules is associated with each of the
monitoring targets on which the test of the common test item
is performed. FIG. 6 shows an example of the conversion
rule-monitoring target association information. According to
the conversion rule-monitoring target association informa-
tion shown in FIG. 6, the test result of the response time
period, which is acquired from the monitoring target 1D
“0000017, is converted into a conversion value, on the basis of
the conversion rule of the conversion rule ID [0000A].

Here, the detail of the conversion rule is a design factor, and
is not particularly limited. For example, the conversion rule
may be a function of calculating the conversion value in
response to substitution of the test result. Further, the conver-
sion rule may be a rule for calculating the conversion value on
the basis of only the latest test result, or may be a rule for
calculating the conversion value on the basis of not only the
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recent test result but also the previous test result. Hereinafter,
an example of the conversion rule will be described.

In the example, it is assumed that, as shown in FIG. 7, a
system constituted of a fire wall (FW), a load balancer (LB),
five web servers (Web01 to Web05), and database (DB) is the
monitoring target. In addition, Web01 to Web05 have a redun-
dant configuration. Further, Web01 to Web05 have functions
(auto-recovery functions) that, when a failure occurs in the
system, automatically perform recovery from the failure.

For example, in the system, the Web01 is shutdown. In such
a case, the test result of the test item “individual device
(Web01) activity” is “inactive (shutdown)”. In addition, since
the Web01 is one component of the redundant configuration
and has the auto-recovery function, the shutdown of the
Web01 has no great effect on the activation of the system
directly. Hence, it is not necessary to generate an alert imme-
diately in response to the shutdown of the Web01. However,
when the Web01 is repeatedly shut down and automatically
recovered, it can be considered that the test is necessary, and
therefore it is preferable to generate an alert.

The conversion rule in such a case may be set such that,
when the test result of the Web01 is “inactive (shutdown)”, a
conversion value (90 points) is calculated by subtracting a
predetermined value (here, “10 points™) from a perfect score
(here, “100 points™). Subsequently, even when the Web01 is
automatically recovered, the conversion value (90 points) is
not changed from what it is. Then, when the test result is
turned into “inactive (shutdown)” again, by subtracting the
predetermined value (10 points) from the conversion value, a
conversion value (80 points) may be calculated. According to
such a conversion rule, at a time point at which “shutdown and
auto-recovery” of the Web01 is repeated a predetermined
number of times, the calculation result is “80 points (refer-
ence value)”.

Further, when the Web01 is shut down, the test result of the
test item “redundant configuration security” is “4-multiplex-
ing (current system)”. Here, in the system, there is no problem
if the redundant configuration of the 4-multiplexing (current
system) is kept, and it is necessary to generate an alert if the
redundant configuration deteriorates to the 3-multiplexing
(current system).

The conversion rule in such a case may be set as follows. In
a case where the redundant configuration is 5-multiplexing
(current system), the conversion value is a perfect score (set as
“100 points” herein). In a case of 4-multiplexing (current
system), the calculation result is “80 points (reference value)
. Inacase of 3-multiplexing (current system), the calculation
result is “60 points™. In a case of 2-multiplexing (current
system), the calculation result is “40 points™. In a case where
one web server is active, the calculation result is “20 points”.
In a case where all the web servers are shut down, the calcu-
lation result is “0 point”.

Returning to FIG. 4, the conversion unit 13 converts the test
result, which is acquired by the test result acquisition unit 11,
into a conversion value, on the basis of the conversion rule. In
addition, when the test result acquisition unit 11 acquires the
test result of the common test item and the conversion rule
holding unit 12 holds the plurality of conversion rules for
converting the test result of the common test item, the con-
version unit 13 identifies which monitoring target the test
result is acquired from. Thereafter, on the basis of the con-
version rule-monitoring target association information (refer
to FIG. 6), the conversion unit 13 specifies a conversion rule
which can be associated with the identified monitoring target,
and subsequently converts the test result into a conversion
value on the basis of the specified conversion rule. When the
test result acquisition unit 11 acquires the new test result, the
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conversion unit 13 is able to calculate the conversion value in
real time, on the basis of the test result.

The group evaluation unit 14 classifies the plurality of test
items into a plurality of groups. Then, the group evaluation
unit 14 calculates an evaluation value of each group for each
monitoring target, on the basis of the conversion values of the
test items classified into each group.

First, a description will be given of a configuration in which
the group evaluation unit 14 classifies the plurality of test
items into the plurality of groups.

For example, the test result of the test item may not satisfy
apredetermined condition (for example, a case where failure
occurs). Inthis case, the group evaluation unit 14 may classify
the plurality oftest items into a group (instant effect G), which
has an instant effect on a user who uses the monitoring target,
and a group (future effect G) which has no effect instantly but
is likely to have an effect in the future. The predetermined
condition is a design factor.

For example, the service response time period may be less
than a predetermined level (service response time period), the
service may be unavailable (service activity), or a quality of a
network for accessing the service may be deteriorated (net-
work performance). In this case, it can be inferred that the
effect thereof is instantly exerted on a user who uses the
service. Hence, the test items of the “service response time
period”, the “service activity”, the “network performance”,
and the like may be classified into the instant effect G.

Further, one of a plurality of IT devices having a redundant
configuration may be shut down (individual device activity),
the multiplicity of the redundant configuration may be low-
ered but kept at a constant level (redundant configuration
security), behaviors of some of performance indication val-
ues of the infrastructures may be different from normal
behaviors (correlation destructivity), or the capacity of the
resource may be close to the allowance (resource capacity).
Evenin this case, it can be inferred that the effect thereof'is not
instantly exerted on a user who uses the service. However,
when this state continues, the situation becomes worse, and
the effect thereof is likely to be exerted on the user in the
future. Hence, the test items of the “individual device activity
of'the redundant configuration”, the “redundant configuration
security”, the “correlation destructivity”, the “resource
capacity”, and the like may be classified into the future effect
G.

The group evaluation unit 14 may hold information (refer
to FIG. 8) for identifying the test items, which are classified
into the plurality of groups, in advance, and may classify the
plurality of test items into the groups on the basis of the
information. In addition, the group classification is just an
example, and the test items may be classified into groups
having the other attributes. Hereinafter, it is assumed that the
group evaluation unit 14 classifies the plurality of test items
into the instant effect G and the future effect G.

Next, a description will be given of a configuration in
which the group evaluation unit 14 calculates the evaluation
value of each group for each monitoring target on the basis of
the conversion values of the test items classified into each
group.

The group evaluation unit 14 specifies a minimum value
among the conversion values of the test items, which are
classified into each group, for each monitoring target, and
calculates the minimum value as an evaluation value of the
group. That is, the group evaluation unit 14 uses the conver-
sion value of the item, of which the test result is worst, among
the test items classified into each group, as an evaluation value
(hereinafter referred to as a “group evaluation value”) of the

group.
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For example, the group evaluation unit 14 holds the data
shown in FIG. 9. In the data shown in FIG. 9, in the fields of
the “conversion value”, the conversion values, which are cal-
culated on the basis of the latest test results of the test items of
the monitoring targets, are written. Further, in the fields of the
“group”, names of the groups, into which the test items are
classified, are written in association with the test items. Then,
the conversion value, at which a mark is added in the field of
the “minimum value”, is a minimum value within each group
of'each monitoring target. The exemplary case shown in FIG.
9 shows that, among the plurality of test items classified into
the future effect G of the monitoring target ID “000001, the
conversion value of the redundant configuration security is
the minimum value. In such a case, the group evaluation unit
14 determines the evaluation value of the future effect G of the
monitoring target ID “000001” as “82 points™.

When the test result acquisition unit 11 acquires the test
result and the conversion unit 13 converts the test result into a
conversion value, the group evaluation unit 14 acquires the
conversion value and is able to update the data shown in FIG.
9. Then, in accordance with the contents after the update, the
group evaluation value is recalculated. The processing can be
performed in real time.

Returning to FIG. 4, the result acquisition unit 15 acquires
the respective evaluation values of the first and second groups
as the respective evaluation results of the first and second
indications. For example, when acquiring the group evalua-
tion value from the group evaluation unit 14, the result acqui-
sition unit 15 may create and hold the data shown in FIG. 10.
In addition, when acquiring the new group evaluation value
from the group evaluation unit 14, the result acquisition unit
15 may update the data shown in FIG. 10 as necessary. In
addition, the result acquisition unit 15 may accumulate not
only the latest evaluation values (respective latest evaluation
results of the first and second indications) of the groups of
each monitoring target but also the previous evaluation values
(respective previous evaluation results of the first and second
indications) in chronological order.

Returning to FIG. 3, the total-number-per-subregion cal-
culation unit 20 divides the region (plot region) including the
data plotted on the graph into the plurality of subregions (refer
to FIG. 1). In the graph, one axis (for example, the x axis) is
set as the first indication, and the other axis (for example, the
y axis) is set as the second indication. Then, plotting each of
the plurality of monitoring targets in the plot region on the
basis of the evaluation results (refer to FIG. 10) acquired by
the evaluation result acquisition unit 10, the total-number-
per-subregion calculation unit 20 calculates the number of
monitoring targets positioned in each of the plurality of sub-
regions.

For example, the total-number-per-subregion calculation
unit 20 holds a division rule for dividing the plot region into
the plurality of subregions. The division rule may be, for
example, a rule for dividing the plot region into a predeter-
mined number (design factor) of subregions, which have
square shapes, by dividing the region equally in vertical and
horizontal directions. In addition, the subregion may have a
shape other than that. Further, the shapes and sizes of all the
subregions may be the same, and some subregions, which
have different shapes and sizes, may be mixed therein.

The total-number-per-subregion calculation unit 20 may
create and hold, for example, the data shown in FIG. 11. In the
data shown in FIG. 11, subregion IDs are written in the fields
of'the “subregion ID”. In addition, in the fields of the “coor-
dinates”, information pieces (in the drawing, “four coordi-
nates”) each of which indicates the position and the size of
each subregion on the plot region are written. In the exem-
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plary case shown in the drawing, each subregion has a square
shape which is formed by connecting the four coordinates.
Furthermore, in each field of the “number of monitoring
targets”, the number of monitoring targets positioned in each
subregion is written. It is a design factor which subregion
includes the monitoring targets positioned at the boundary
lines between the subregions.

In addition, the evaluation result acquisition unit 10
acquires the new evaluation results, and updates the evalua-
tion results shown in FIG. 10. Then, the total-number-per-
subregion calculation unit 20 may newly recalculate the num-
ber of monitoring targets positioned in each subregion on the
basis of the updated result, and may update the data shown in
FIG. 11. In such a case, the total-number-per-subregion cal-
culation unit 20 may accumulate the latest numbers of the
monitoring targets positioned in the respective subregions but
also the previous numbers in association with the time infor-
mation pieces in chronological order.

Returning to FIG. 3, the change-per-subregion calculation
unit 30 calculates time-series change (increase, decrease,
maintenance) in the number of the monitoring targets, which
are positioned in each of the plurality of subregions, on the
basis of the time-series calculation results (the number of
monitoring targets positioned in each subregion) which are
obtained by the total-number-per-subregion calculation unit
20.

The display unit 40 displays the graph, of which one axis
(for example, the x axis) is set as the first indication, and the
other axis (for example, the y axis) is set as the second
indication, through for example the display (refer to FIG. 2),
and identifiably displays at least one of the plurality of sub-
regions on the plot region.

Here, “identifiably displays” means that the display is per-
formed such that the subregion can be distinguished from the
other subregions. For example, in the exemplary case shown
in FIG. 2, the plurality of subregions, which can be distin-
guished from the other subregions by clearly displaying the
outlines, is displayed on the upper right area of the plot
region. The subregions are identifiably displayed. In contrast,
processing of clearly displaying the outlines is not performed
onthe lower left and lower right areas of the plot region shown
in FIG. 2. Hence, the plurality of subregions positioned on the
areas is not distinguished from the other subregions. There-
fore, the subregions positioned on the areas are not identifi-
ably displayed. In the case of FIG. 2, 20 subregions are
identifiably displayed.

It should be noted that the display unit 40 may identifiably
display only the subregions, in which the monitoring targets
are positioned, at the time point, or may identifiably display
only the subregions, in which a predetermined number (de-
sign factor) or more of the monitoring targets are positioned,
at the time point. Otherwise, the display unit 40 may identi-
fiably display all the subregions.

Then, the display unit 40 displays information pieces, each
of which indicates the number of monitoring targets posi-
tioned in each subregion, on the subregions identifiably dis-
played. That is, the display unit 40 is able to perform the
display on the basis of the calculation results (refer to F1G. 11)
calculated by the total-number-per-subregion calculation unit
20. In addition, the display unit 40 updates the contents of the
display in real time when the total-number-per-subregion
calculation unit 20 recalculates the new results and updates
the information shown in FIG. 11.

According to the present embodiment, the monitoring
operator, who concurrently monitors the plurality of moni-
toring targets, is able to detect a situation of the entirety of the
plurality of monitoring targets. For example, it is possible to
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easily detect how many monitoring targets have high first and
second indications, how many monitoring targets have a high
first indication and a low second indication, how many moni-
toring targets have a low first indication and a high second
indication, and how many monitoring targets have low first
and second indications.

It should be noted that, when the monitoring targets are
plotted on the graph such that the monitoring targets are
simply indicated by objects such as points, the above infor-
mation pieces can be obtained on the basis of a degree of
distribution of the points, but there is a problem in that the
number cannot be clearly detected. In a case of detecting the
degree of distribution, there is a concern that mismatching
between users’ levels occurs in the method of detecting the
information pieces. For example, even when viewing the
same graph, a certain monitoring operator is likely to detect
that there are a large number of monitoring targets with low
first and second indications, but another monitoring operator
is likely to detect that the number of the monitoring targets
with low first and second indications is not so large. When the
observers detect the information in different ways, an appro-
priate monitoring service cannot be performed. In the present
embodiment, the information, which indicates “the number”
of the monitoring targets positioned in the subregion, is dis-
played on each subregion, and thus it is possible to reduce the
above-mentioned problem.

In addition, the display unit 40 may display the numbers,
which are shown in FIG. 2, as the information pieces each of
which indicates the number of monitoring targets positioned
in each subregion, or may acquire the number of monitoring
targets in the z axis and display the number as a three-dimen-
sional graph.

Further, the display unit 40 may highlight the subregions,
which are positioned in a predetermined area in the plot
region, among the identifiably displayed subregions. In the
exemplary case shown in FIG. 2, an area, which satisfies the
condition that the first indication is less than 50 points or the
second indication is less than 50 points, is highlighted. It
should be noted that the highlighting means is not particularly
limited, and color combinations may be changed, the sizes of
the numeric characters may be changed, or the numeric char-
acters may be flickered. With such a configuration, by high-
lighting the subregions positioned in the predetermined area
(for example, an area in which the evaluation result is not
good), it is difficult for the monitoring operator to overlook
presence of the monitoring targets which are positioned in the
predetermined area (for example, the area in which the evalu-
ation result is not good).

Otherwise, the display unit 40 may perform display shown
in FIG. 12. FIG. 12 shows some subregions extracted from the
identifiably displayed subregions. It should be noted that the
premise is the same in FIGS. 13, 14, and 18 to 20 used in the
following description.

The display unit 40 first displays, as shown in FIG. 12, the
information pieces (the numbers in the drawing), on the iden-
tifiably displayed subregions, on the basis of the calculation
results. The information piece indicates the number of moni-
toring targets positioned in each subregion at the first time
point. The calculation results (refer to FIG. 11) are obtained
by the total-number-per-subregion calculation unit 20 at the
first time point.

Furthermore, the display unit 40 displays the information,
which indicates change in the number of the monitoring tar-
gets positioned in each subregion in a period from the second
time point to the first time point, on the basis of the calculation
results. The calculation results are obtained by the change-
per-subregion calculation unit 30, on the basis of the calcu-
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lation results (refer to FIG. 11) at the first time point and at the
second time point just before that (the time point, which is
closest to the first time point, among the time points previous
to the first time point at which the data shown in FIG. 10 or 11
is updated). In the exemplary case of FIG. 12, the arrow in the
upper right direction indicates an increase, the arrow in the
right direction indicates no change, and the arrow in the lower
right direction indicates a decrease.

It should be noted that the change-per-subregion calcula-
tion unit 30 may calculate the change (increase, no change,
decrease) in the number of monitoring targets positioned in
each subregion in a period from the third time point to the first
time point, on the basis ofthe calculation results (refer to FI1G.
11) at the first time point and the third time point which is
previous thereto by the predetermined time period (for
example, five minutes). In addition, the display unit 40 may
display the calculation results as the arrows shown in FIG. 12.

Otherwise, as shown in FIG. 13, the display unit 40 may
display the information (the number in the drawing), which
indicates the number of monitoring targets positioned in each
subregion, on each subregion at the first time point, and may
display, as a graph, the time-series change in the number of
the monitoring targets, which are positioned on each subre-
gion, on each subregion. Inthe exemplary case of FIG. 13, the
polygonal line graph, of which the horizontal axis indicates
the time period and the vertical axis indicates the number of
monitoring targets, is displayed, but another graph such as a
bar graph may be used.

Itshould be noted that setting of the scales of the horizontal
and vertical axes is a design factor. For example, the horizon-
tal axis (time period axis) may be set to indicate the change
during the predetermined time period (for example, elapsed
30 minutes) which has elapsed from the first time point. It is
preferable that setting of the horizontal axis be common to all
the subregions. Whereas, it is not indispensable for the scale
of the vertical axis (the number of monitoring targets) to be
common to all the subregions, and the scale may be different
for each subregion. For example, the vertical axis of each
subregion may be set to place the number of monitoring
targets at the first time point at a predetermined position (a
position in the middle, a position at the upper corner, a posi-
tion at the lower corner, a three-quarter position from the
bottom, or the like) in the displayed vertical axis. Alterna-
tively, the vertical axis of each subregion may be set to place
the target value or the average value of each subregion at a
predetermined position (a position in the middle, a position at
the upper corner, a position at the lower corner, a three-quarter
position from the bottom, or the like) in the displayed vertical
axis.

Otherwise, as shown in FIG. 14, the display unit 40 may
display the information (information shown in the brackets),
which indicates the change in the number of monitoring tar-
gets at the same timing in the past, on each subregion. The
information can be created on the basis of previous informa-
tion of the number of monitoring targets positioned in each
subregion, where the information is held by the total-number-
per-subregion calculation unit 20. In addition, the same tim-
ing may be the same time, the same time in the same month,
the same time on the same day of the week, and other timings.
The purpose of such display is to detect the particularity of the
current state by comparing the current state with the previous
state. Hence, it is preferable that the previous data be made
appropriate data as comparison data.

Otherwise, although not shown in the drawing, the display
unit 40 may additionally display the number of monitoring
targets on each subregion, at the same timing in the past, or
may additionally display the target value of each subregion at
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the same timing or the average value of each subregion cal-
culated on the basis of the data which is created at the time
point previous to the current time point by the predetermined
time period.

Due to the display, a user is able to detect not only the state
of'the entirety of the plurality of monitoring targets at the time
point but also the changes of the states of the plurality of
monitoring targets.

The monitoring apparatus 1 according to the present
embodiment can be implemented by installing, for example,
the following program in a computer.

Provided is a program for causing a computer to function
as:

evaluation result acquisition means for acquiring evalua-
tion results of evaluation which is performed on each of a
plurality of monitoring targets with first and second indica-
tions;

total-number-per-subregion calculation means for divid-
ing a plot region, which is a region including data plotted on
a graph of which one axis is set as the first indication and the
other axis is set as the second indication, into a plurality of
subregions, and calculating the number of the monitoring
targets which are positioned in each of the plurality of subre-
gions when each of the plurality of monitoring targets is
plotted in the plot region on the basis of the evaluation results;
and

display means for displaying the graph and identifiably
displaying at least one of the plurality of subregions on the
plot region so as to display information, which indicates the
number of the monitoring targets positioned in the subregion,
on the identifiably displayed subregion.

Next, an example of the processing flow of the monitoring
method according to the present embodiment will be
described with reference to the flowchart of FIG. 15.

In the evaluation result acquisition step S10, the evaluation
result acquisition unit 10 acquires the evaluation results of
evaluation which is performed on each of the plurality of
monitoring targets with the first and second indications (refer
to FIG. 10).

Inthe total-number-per-subregion calculation step S20, the
total-number-per-subregion calculation unit 20 divides the
plot region in the graph, of which one axis is set as the first
indication and the other axis is set as the second indication,
into the plurality of subregions, and calculates the number of
the monitoring targets which are positioned in each of the
plurality of subregions when each of the plurality of moni-
toring targets is plotted in the plot region on the basis of the
evaluation results acquired by the evaluation result acquisi-
tion unit 10 in S10 (refer to FIG. 11).

In the display step S30, the display unit 40 displays the
graph, of which one axis (for example, the x axis) is set as the
first indication and the other axis (for example, the y axis) is
set as the second indication, on the display, identifiably dis-
plays at least one of the plurality of subregions on the plot
region, and displays the information, which indicates the
number of monitoring targets positioned on the subregion, on
the identifiably displayed subregion (refer to FIG. 2).

Thereafter, when the evaluation result acquisition unit 10
acquires new evaluation results in S10, the total-number-per-
subregion calculation unit 20 recalculates the number of
monitoring targets positioned in each of the plurality of sub-
regions in S20, and the display unit 40 subsequently changes
the display contents, in accordance with the result, which is
recalculated in S20, in S30.
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According to the present embodiment, the monitoring
operator is able to easily detect the situation of the entirety of
the plurality of monitoring targets by viewing the display
contents shown in FIG. 2.

In addition, a modification example of the present embodi-
ment is considered as follows. In the example, the evaluation
result acquisition unit 10 evaluates the “customer satisfaction
(first indication)” and the “safety (second indication)”, on the
basis of the results of the plurality of test items. In the modi-
fication example, for example, the results of evaluations,
which are performed on the basis of the test results of two test
items of the “service response time period” and the “CPU
usage rate”, may be used as the evaluation results of the first
or second indications, or the results of the evaluations, which
are performed on the basis of only the test result of the “CPU
usage rate”, may be used as the evaluation results of the first
or second indications. That is, the results of the evaluations,
which are performed on the basis of only the results of some
of the plurality of test items, may be used as the evaluation
results of the first or second indications. Further, workloads
such as the number of transactions and the number of accesses
are acquired on the basis of the conventional technique, and
the workloads may be respectively used as the evaluation
results of the first or second indications.

Second Embodiment

The monitoring apparatus according to the present
embodiment is different from that of the first embodiment in
that the display is realized such that a monitoring operator is
able to easily detect how the plurality of monitoring targets
moves on the plurality of subregions in accordance with the
passage of time. The other configuration is the same as that of
the first embodiment.

Hereinafter, the detailed configuration of the monitoring
apparatus according to the present embodiment will be
described. FIG. 16 is an example of a functional block dia-
gram of the monitoring apparatus 1 according to the present
embodiment.

As shown in FIG. 16, the monitoring apparatus 1 according
to the present embodiment has the evaluation result acquisi-
tion unit 10, the total-number-per-subregion calculation unit
20, the change-per-subregion calculation unit 30, the display
unit40, and a monitoring target movement specifying unit 50.
The configurations of the evaluation result acquisition unit
10, the total-number-per-subregion calculation unit 20, and
the change-per-subregion calculation unit 30 are the same as
those of the first embodiment, and thus a description thereof
will not be repeated herein. Hereinafter, the configurations of
the display unit 40 and the monitoring target movement speci-
fying unit 50 will be described.

The monitoring target movement specifying unit 50 speci-
fies how each of the plurality of monitoring targets moves on
the plurality of subregions (movement locus). For example,
the monitoring target movement specitying unit 50 is able to
create and hold the data shown in FIG. 17 by using a time-
series history of evaluation results (refer to FIG. 10) of evalu-
ation which is performed on each of the plurality of monitor-
ing targets with the first and second indications by the
evaluation result acquisition unit 10. In the data shown in FIG.
17, 1Ds of the monitoring targets are written in fields of the
“monitoring target ID”, the fields of the “subregion ID” are
segmentalized in time, and IDs of the subregions, in which the
monitoring targets are positioned, are written in the fields of
the respective times.

According to FIG. 17, the monitoring target with the moni-
toring target ID “000001” is positioned in the subregion with
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the subregion ID “0097” at the time point A, and is positioned
in the subregion with the subregion ID “0096™ at the time
point B.

The monitoring target movement specifyingunit 50 having
the data is able to specify, for example, which of the subre-
gions the monitoring target (for example, the “monitoring
target 1D “000001”) positioned in the first subregion (for
example, the subregion ID “0097”) at the third time point (for
example, time A) is positioned in at the fourth time point (for
example, time B) just after that. Further, it is possible to
specify the number of monitoring targets moving from the
first subregion to the second subregion and the number of
monitoring targets moving from the second subregion to the
first subregion, during a time period from the third time point
to the fourth time point.

The display unit 40 displays which of the subregions the
monitoring target positioned in the first subregion at the third
time point moves to at the fourth time point, on the displayed
plot region, on the basis of the results specified by the moni-
toring target movement specifying unit 50.

FIG. 18 shows an example thereof. In the exemplary case,
the display unit 40 displays which of the subregions the
monitoring target positioned in the first subregion at the third
time point moves to at the fourth time point, by using arrows
each of which extends from the first subregion toward any of
the plurality of subregions. That is, in the exemplary case, it
can be observed that some of the monitoring targets posi-
tioned in the subregion A at the third time point move to the
subregion B at the fourth time point. Further, it can be
observed that some of the monitoring targets positioned in the
subregion B at the third time point move to the subregion C or
E atthe fourth time point. Furthermore, it can be observed that
some of the monitoring targets positioned in the subregion C
at the third time point move to the subregion E or F at the
fourth time point. In addition, the number displayed in each
subregion may be the number of monitoring targets posi-
tioned in each subregion at the fourth time point.

In addition, the display unit 40 represents the magnitude of
the number of moved monitoring targets by the size of the
arrow. Specifically, as the arrow increases, the number of
moved monitoring targets becomes larger. That is, in the
exemplary case shown in FIG. 18, it would appear that the
number of monitoring targets, which move from the region A
to the region B, is smaller than the number of monitoring
targets which move from the region B to the region C.

It should be noted that, when there are arrows in directions
opposite to each other, the display unit 40 may display only
the arrow in the direction, in which a larger number of moni-
toring targets move, such that the arrow has the size corre-
sponding to the difference. For example, some of the moni-
toring targets positioned in the subregion A at the third time
point move to the subregion B at the fourth time point, and
some of the monitoring targets positioned in the subregion B
at the third time point move to the subregion A at the fourth
time point. The arrows indicating the respective movements
are arrows in directions opposite to each other. Therefore, the
display unit 40 may display only the arrow in the direction, in
which a larger number of monitoring targets move, through
calculation for determining which number is larger between
the number of monitoring targets moving from the subregion
A to the subregion B and the number of monitoring targets
moving from the subregion B to the subregion A. In such a
case, the display unit 40 may display the arrow with the size
corresponding to the difference between the numbers.

In addition, the display unit 40 does not display all the
arrows but may display arrows when the number (the difter-
ence) of moved monitoring targets is larger than a predeter-
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mined number. According to such a rule, in the exemplary
case shown in FIG. 18, the arrow, which extends from the
subregion A toward the subregion D, is not displayed. Hence,
it would appear that the number of monitoring targets moving
from the subregion A to the subregion D is smaller than a
predetermined number (including zero).

Otherwise, as shown in FIG. 19, the display unit 40 may
additionally display comparison data, such as appearance
(the arrow in the brackets) of movement at the same timing in
the past, on the plot region. The same timing in the past may
be the same time, the same time in the same month, the same
time on the same day of the week, and other timings. In
addition, otherwise, the comparison data may be the data
subjected to statistical processing of the maximum value or
the average value of the plurality of data pieces (the same
month, the same day, and the like). The purpose of such
display is to detect the particularity of the current state by
comparing the current state with the comparison data. Hence,
it is preferable that the comparison data be made appropriate
data as comparison target. In addition, not only may the
comparison data be just displayed, but also an alert (warning)
may be displayed when the difference between the compari-
son data and the current data is greater than a predetermined
value.

Otherwise, when the arrows toward the same direction are
successive, the display unit 40 merges the arrows and may
display the merged arrow. For example, in the exemplary case
shown in FIG. 18, the arrow from the region A toward the
region B and the arrow from the region B toward the region C
are successive. Further, the arrow from the region C toward
the region F and the arrow from the region F toward the region
T are successive. Hence, the display unit 40 merges the arrows
and may perform the display shown in FIG. 20.

According to the monitoring apparatus of the present
embodiment mentioned above, the monitoring operator is
able to detect the tendency as to how the plurality of moni-
toring targets moves on the plurality of subregions. As a
result, the monitoring operator is able to detect how the states
of the plurality of monitoring targets change with passage of
time.

This application claims the benefit of priority from the
Japanese Patent Application No. 2011-192649 filed on Sep. 5,
2011, and the entire contents of the application are incorpo-
rated herein by reference.

The invention claimed is:
1. A monitoring apparatus comprising:
a computer processor; and
a memory coupled to the computer processor;
wherein the memory stores instructions configured to
cause the computer processor to:
acquire evaluation results of evaluation which is per-
formed on each of a plurality of monitoring targets
with first and second indications;
divide a plot region, which is a region including data
plotted on a graph of which one axis is set as the first
indication and the other axis is set as the second indi-
cation, into a plurality of subregions,
calculate the number of the monitoring targets which are
positioned in each of the plurality of subregions when
each of the plurality of monitoring targets is plotted in
the plot region on the basis of the evaluation results;
display the graph and identifiably displays at least one of
the plurality of subregions on the plot region so as to
display information, which indicates the number of
the monitoring targets positioned in the subregion, on
the identifiably displayed subregion;
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acquire the time-series evaluation results of evaluation
which is periodically or intermittently performed;
calculate time-series change in the number of the moni-
toring targets, which are positioned in each of the
plurality of subregions, on the basis of the time-series
calculation results which are obtained on the basis of
the respective time-series evaluation results; and
display information, which indicates the time-series
change in the number of the monitoring targets posi-
tioned in the subregion, on the identifiably displayed
subregion, on the basis of the calculation results.
2. The monitoring apparatus according to claim 1, wherein
the processor is further configured to:
indicate the number of the monitoring targets positioned in
the subregion at a first time point, on the identifiably
displayed subregion, on the basis of the calculation
result which is obtained on the basis of the evaluation
results at the first time point, and display information,
which indicates change in the number of the monitoring
targets positioned in the subregion in a period from a
second time point to the first time point, on the basis of
the calculation result which is obtained on the basis of
the evaluation results at the first time point and the evalu-
ation results at the second time point just before the first
time point.
3. The monitoring apparatus according to claim 1, wherein
the processor is further configured to:
indicate one of increase, no change, and decrease, as the
information, which indicates the time-series change in
the number of the monitoring targets positioned in the
subregion, on the identifiably displayed subregion.
4. The monitoring apparatus according to claim 1, wherein
the processor is further configured to:
display a graph as the information, which indicates the
time-series change in the number of the monitoring tar-
gets positioned in the subregion, on the identifiably dis-
played subregion.
5. The monitoring apparatus according to claim 1, wherein
the processor is further configured to:
specify which of the subregions the monitoring target posi-
tioned in the first subregion at a third time point is
positioned in at a fourth time point, on the basis of the
evaluation results at the third time point and the evalua-
tion results at the fourth time point just after the third
time point; and
display, on the plot region, which of the subregions the
monitoring target positioned in the first subregion at the
third time point moves to at the fourth time point, on the
basis of the result which is specified.
6. The monitoring apparatus according to claim 5, wherein
the processor is further configured to:
display which of the subregions the monitoring target posi-
tioned in the first subregion at the third time point moves
to at the fourth time point, by using an arrow which
extends from the first subregion to any of the plurality of
subregions.
7. The monitoring apparatus according to claim 1, wherein
the processor is further configured to:
acquire test results of a plurality of test items respectively
applied to the plurality of monitoring targets;
hold a conversion rule for calculating conversion values,
which indicate situations of the respective test items of
the respective monitoring targets with an identical scale,
on the basis of the test results;
calculate the conversion values on the basis of the conver-
sion rule and the test result;
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classify the plurality of test items into first and second
groups for each monitoring target and calculates an
evaluation value, on the basis of the conversion values of
the test items classified into each group, for each group;
and

acquire the evaluation value of each of the first and second
groups as an evaluation result of each of the first and
second indications.

8. A non-transitory storage medium storing a program for

causing a computer to:

acquire evaluation results of evaluation which is performed
on each of a plurality of monitoring targets with first and
second indications;

divide a plot region, which is a region including data plot-
ted on a graph of which one axis is set as the first
indication and the other axis is set as the second indica-
tion, into a plurality of subregions, and calculate the
number of the monitoring targets which are positioned
in each of the plurality of subregions when each of the
plurality of monitoring targets is plotted in the plot
region on the basis of the evaluation results;

display the graph and identifiably displays at least one of
the plurality of subregions on the plot region so as to
display information, which indicates the number of the
monitoring targets positioned in the subregion, on the
identifiably displayed subregion,

acquire the time-series evaluation results of evaluation
which is periodically or intermittently performed,

calculate time-series change in the number of the monitor-
ing targets, which are positioned in each of the plurality
of subregions, on the basis of the time-series calculation
results which are obtained on the basis of the respective
time-series evaluation results; and

display information, which indicates the time-series
change in the number of the monitoring targets posi-
tioned in the subregion, on the identifiably displayed
subregion, on the basis of the calculation results.

9. A monitoring method which is executed by a computer,

the monitoring method comprising:

an evaluation result acquisition step of acquiring evalua-
tion results of evaluation which is performed on each of
a plurality of monitoring targets with first and second
indications;

atotal-number-per-subregion calculation step of dividing a
plot region, which is a region including data plotted on a
graph of which one axis is set as the first indication and
the other axis is set as the second indication, into a
plurality of subregions, and calculating the number of
the monitoring targets which are positioned in each of
the plurality of subregions when each of the plurality of
monitoring targets is plotted in the plot region on the
basis of the evaluation results; and

a display step of displaying the graph and identifiably
displaying at least one of the plurality of subregions on
the plot region so as to display information, which indi-
cates the number of the monitoring targets positioned in
the subregion, on the identifiably displayed subregion,

wherein the evaluation result acquisition step acquires the
time-series evaluation results of evaluation which is
periodically or intermittently performed,

wherein the monitoring apparatus further comprises a
change-per-subregion calculation step that calculates
time-series change in the number of the monitoring tar-
gets, which are positioned in each of the plurality of
subregions, on the basis of the time-series calculation
results which are obtained in the total-number-per-sub-
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region calculation step on the basis of the respective
time-series evaluation results, and
wherein the display step displays information, which indi-
cates the time-series change in the number of the moni-
toring targets positioned in the subregion, on the identi-
fiably displayed subregion, on the basis of the
calculation results which are obtained by the change-
per-subregion calculation step.
10. A monitoring apparatus comprising:
a computer processor; and
a memory coupled to the computer processor;
wherein the memory stores instructions configured to
cause the computer processor to:
acquire evaluation results of evaluation which is per-
formed on each of a plurality of monitoring targets
with first and second indications;
divide a plot region, which is a region including data
plotted on a graph of which one axis is set as the first
indication and the other axis is set as the second indi-
cation, into a plurality of subregions, and calculate the
number of the monitoring targets which are posi-
tioned in each of the plurality of subregions when
each of the plurality of monitoring targets is plotted in
the plot region on the basis of the evaluation results;
display the graph and identifiably displays at least one of
the plurality of subregions on the plot region so as to
display information, which indicates the number of
the monitoring targets positioned in the subregion, on
the identifiably displayed subregion;
acquire test results of a plurality of test items respec-
tively applied to the plurality of monitoring targets;
hold a conversion rule for calculating conversion values,
which indicate situations of the respective test items
of the respective monitoring targets with an identical
scale, on the basis of the test results;
calculate the conversion values on the basis of the con-
version rule and the test result;
classify the plurality of test items into first and second
groups for each monitoring target and calculates an
evaluation value, on the basis of the conversion values
of the test items classified into each group, for each
group; and
acquire the evaluation value of each of the first and
second groups as an evaluation result of each of the
first and second indications.
11. A non-transitory storage medium storing a program for
causing a computer to:
acquire evaluation results of evaluation which is performed
on each of a plurality of monitoring targets with first and
second indications;
divide a plot region, which is a region including data plot-
ted on a graph of which one axis is set as the first
indication and the other axis is set as the second indica-
tion, into a plurality of subregions, and calculate the
number of the monitoring targets which are positioned
in each of the plurality of subregions when each of the
plurality of monitoring targets is plotted in the plot
region on the basis of the evaluation results;
display the graph and identifiably displays at least one of
the plurality of subregions on the plot region so as to
display information, which indicates the number of the
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monitoring targets positioned in the subregion, on the
identifiably displayed subregion,

acquire test results of a plurality of test items respectively
applied to the plurality of monitoring targets;

hold a conversion rule for calculating conversion values,
which indicate situations of the respective test items of
the respective monitoring targets with an identical scale,
on the basis of the test results;

calculate the conversion values on the basis of the conver-
sion rule and the test result;

classify the plurality of test items into first and second
groups for each monitoring target and calculates an
evaluation value, on the basis of the conversion values of
the test items classified into each group, for each group;
and

acquire the evaluation value of each of the first and second
groups as an evaluation result of each of the first and
second indications.

12. A monitoring method which is executed by a computer,

the monitoring method comprising:

an evaluation result acquisition step of acquiring evalua-
tion results of evaluation which is performed on each of
a plurality of monitoring targets with first and second
indications;

atotal-number-per-subregion calculation step of dividing a
plot region, which is a region including data plotted on a
graph of which one axis is set as the first indication and
the other axis is set as the second indication, into a
plurality of subregions, and calculating the number of
the monitoring targets which are positioned in each of
the plurality of subregions when each of the plurality of
monitoring targets is plotted in the plot region on the
basis of the evaluation results; and

a display step of displaying the graph and identifiably
displaying at least one of the plurality of subregions on
the plot region so as to display information, which indi-
cates the number of the monitoring targets positioned in
the subregion, on the identifiably displayed subregion,

wherein the evaluation result acquisition step has a test
result acquisition step that acquires test results of a plu-
rality of test items respectively applied to the plurality of
monitoring targets,

a conversion rule holding step that holds a conversion rule
for calculating conversion values, which indicate situa-
tions of the respective test items of the respective moni-
toring targets with an identical scale, on the basis of the
test results,

a conversion step that calculates the conversion values on
the basis of the conversion rule and the test result,

a group evaluation step that classifies the plurality of test
items into first and second groups for each monitoring
target and calculates an evaluation value, on the basis of
the conversion values of the test items classified into
each group, for each group, and

a result acquisition step that acquires the evaluation value
of each of the first and second groups as an evaluation
result of each of the first and second indications.
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